The properties of the synchronously activated radiatum fiber-CAl synaptic population were examined with the in vitro hippocampal slice preparation. Periodic fluctuations in synaptic transmission and in the enhancement of synaptic transmission were observed with periods ranging from 8 to 20 s. Such periodic fluctuations did not arise from fluctuations in afferent radiatum fiber activity, The period and amplitude of the cyclic variations in the enhancement of synaptic transmission were found to be altered with repeated electrical stimulation of the radiaturn fibers. These results reflect cooperative synaptic actions which must be taken into consideration in the delineation of the mechanisms of potentiation.
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The statistical nature of neurotransmission is now well documented 3,~,xa. Recent studies, however, using frog neuromuscular junction and electric organ of Torpedo marmorata< 5 suggest that slow oscillations in the availability and release of neurotransmitters may also occur. We now present evidence for periodic fluctuations in synaptic transmission and in the enhancement of synaptic transmission for a homogeneous population of synapses within the mammalian central nervous system. In hippocampal slices from rat we recorded evoked field potentials that reflect afferent fiber responses and summated dendritic depolarizations (population EPSPs) evoked by the electrical stimulation of afferent radiatum fibers that terminate on the apical dendrites of CA1 pyramidal cells2,8,1L With stimuli delivered at a rate of 0.5 Hz we found a well developed periodicity in the size of the population EPSP, but not in the afferent radiatum fiber response. With paired stimuli (40 ms interstimulus interval) the response to the second stimuli was generally greater than the first. This facilitation was quantified as a test :control ratio. We found a strong periodicity in the magnitude of the test :control ratios with the period of the oscillations ranging from 8 to 20 s in different preparations. In any particular slice the periodicity for test:control ratios was similar to that observed for responses to single stimuli. Thus a regular oscillation appears to exist both in synaptic transmission and in the facilitation of transmission which occurs as a result of prior activation.
Hippocampal slices were prepared from rats (Sprague-Dawley, 100-125 g) with methods similar to those previously described 7,s. Slices were sectioned transverse to * Present address: Department of Physiology and Biophysics, University of Vermont, Burlington, YT 05405, U.S.A. 0006-8993/82/0000-0000/$02.75 6") Elsevier Biomedical Press
